
Problem 1.

A pmton is moving to the fight with speed ?, lt enieF a uniJorm magnetic fleld E which

points out of the page. The magnitude of B is 0'2 T
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a) What is the direction oJ the force
to the left, or to the right)?

b) Now sssuoe there js a.lso a uniform electdc fleld prc€ent in the sa'me legion ln what

direction must -d point if the proton is to Pmceed undeflected?

c) It is found that an electrric ffeld of strength 1000 V/m i€ needed in ordex that the

prcton not be deflected. wlat is the proton's speed t'?



Problem 2.

Consider the cicuit shown, with t : 10 V,
Er = 100 o, Rz : 200 o and Es : 200 o.

a) What is the cureat passing through r?1? '

b) How much heat is generated in Ar in 10 secoDds?

c) If the battery w€Ie rcplaaed by a 110 V, 60 IIz A.C.
power source, a,nd.R1 rams replared by a 122 mH ioductor,
what vrould be the pea,k curetrt ia the irlductor?
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Problem 3.

A wire caxdes a current 1. The wire
come6 io straight ftoa lax away until it
rear,hes a distance .R ftom a certsm
point P, 6xcs axouDd at a constsrd
distaoce floE that poiat, s,od then exits
stlaight out at an argle of 90' from
the iocoming dircctioa (see the diagram).
Co$ider the magnetic field at the point P.

a) What is the contribution to the magnetic field at P from the long straight sections?
If you do no calculations, briefly explain why.

b) Wlat is the dtection of the magnetic field at P?

c) Use the Biotsava.rt law to calculate the magnitude of the magDetic ffeld at P, if
R : 5 0 c m a . n d - I : 5 A ?



4. Multiple Choice

a) Two long straight wires a.re pe,rallel to each other, and each cax es current. The wire
on the left side experiences a force to the right. What ca.n oae say about the directions of
the currents in the wires?

i) They are the same
ii) They a.re opposite each other
iii) Not enough information is provided

b) At some instant, a radio wave has an electric field vector pointing in the negative a
direction o.nd a magnetic field vector pointing in the positive g direction- In what direction

i) Positive z
ii) Negative t
iii) Positive 9
iv) Negative y
v) Positive z
vi) Negative z
vii) Radio waves have no direction

c) Two coils of wire are located concentdcally in the sarne plane; coi] A is larger than coil
B. There is a clockwise, decreasing cuuent in coil A- What is the direction of the cullent
induced in coil B?

i) Clockwise
ii) Counterclockwise
iii) There is no cu ent

d) A circula.r loop oI wire is in the plane of the page, and
caxries a counterclockwise current. There is a magnetic field pointing
lo lhe r ighr. What rs thp dir".t ion of thp torque on rhp.oi l?
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i) To the left
ii) To ihe dghi
iii) lnto the page
iv) Out of the page
v) Up the page
vi) Down the page

e) A materia.l is inserted into a solenoid which caxries a current. The magnetic field is
found to increa5e by a factor of 300 compared to that without the mate al. The material i6
most likelv to be

ii) Paxamagnetic
iii) Diamagnetic
iv) Fenomagnetic


